R
enal cell carcinoma (RCC) is the most common malignancy of the kidney and accounts for approximately 3% of adult cancers (1) . RCC is more common in men than in women (ratio 2:1), and the median age at diagnosis is approximately 60 years. Although primarily a cancer of the proximal tubular epithelium (85%), RCC also includes nonepithelial kidney tumors, Wilms' tumor, and tumors of the renal pelvis (1, 2) . During 2005, it is estimated that approximately 36,000 new cases of kidney cancer will be diagnosed and 16,000 people will die of the disease in the USA (3) . There are wide regional differences in the incidence of RCC in the USA (4) .
Annual estimates of the incidence for RCC indicate steady increases, with over a third of newly diagnosed patients presenting with advanced or metastatic disease (5) (6) (7) (8) . Surgical resection (including cytoreduction nephrectomy and/or metastasectomy) remains the most viable treatment option in patients regardless of the stage of disease at presentation (9) (10) (11) . Despite recent advances in cancer therapy, the prognosis for patients with metastatic RCC remains dismal, with <5% overall 5-year survival. The role of systemic therapy in this setting has been studied; however, it has a limited effect on outcome and overall survival.
Based on morphologic, cytogenetic, and molecular criteria, there are five distinguishable types of RCC: clear cell (60%-80%), papillary (7%-14%), chromophobe (4%-10%), oncocytic (2%-5%), and collecting duct carcinomas (1%-2%) (12, 13) . A small percentage of patients have tumors of undefined cellular morphology. Several genetic mutations are associated with hereditary RCC (e.g., von Hippel-Lindau gene and c-met protooncogene). The sporadic forms of clear cell carcinoma likewise have a high frequency of VHL mutations or hypermethylation (6) . The various tumor types have widely different disease courses; for example, genetic variants of papillary and collecting duct tumors are particularly aggressive cancers associated with short survival times (14) , and eosinophilic variants of chromophobe tumors often have an indolent clinical course (15) . Recent evidence suggests increased mortality (median survival of 9.4 months) in patients with non-clear-cell tumors, which tend to be resistant to chemotherapy and immunotherapy (2) . Sarcomatoid tumors are high-grade transformants within each tumor type that carry a particularly poor prognosis for survival (16) .
RCC is classified first according to disease stage and then according to disease grade. Stage of disease, defined using the TNM classification, differentiates size of primary tumor (T0-T4), lymph node involvement (N0-N2), and extent of metastasis into the vena cava and other tissues (M0-M1) (17) . Tumor (nuclear) grade (G1-G4) reflects the differentiation of tumor cells as defined microscopically by increased nuclear size, irregularity, and nucleolar prominence (18) . Nuclear grade is highly predictive of the development of metastatic disease.
Surgical resection (nephrectomy and partial nephrectomy) is the preferred treatment for localized primary tumors in patients with stage I through stage IV disease, but surgical cure of disease is strongly dependent on stage and grade of disease. For example, following radical nephrectomy, the overall 5-year survival of patients with stage IV disease is only 29.1%, with a corresponding 10-year survival of 0%. In contrast, patients with stage I disease have estimated 5-and 10-year survival rates of nearly 100% (19) .
Patients with metastatic RCC have a poor prognosis, and relapse from therapy is common: those with larger renal or lymph node-positive tumors have postoperative metastatic recurrence rates of 59% by 12 months, 83% by 24 months, and 93% by 36 months (20) . Radical nephrectomy combined with immunotherapy has been shown to significantly increase survival in patients with metastatic RCC beyond time periods achieved with immunotherapy alone (21, 22) . However, nephrectomy may have limited clinical benefit in patients with unresectable or metastatic RCC. These patients, and those with recurrent disease following therapy, are candidates for additional chemotherapy or immunotherapy.
A variety of cytokines have been studied in patients with metastatic RCC. Two of these agents, interleukin 2 (rIL-2) and interferon-alpha (IFNα), have reproducible antitumor effects: objective response rates of 15% to 31%, which may be durable in some patients (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) . Unfortunately, the majority of patients with metastatic RCC do not benefit from these therapies. At present, four novel agents with significantly greater antitumor activity are under evaluation in large, multinational phase III trials. It is expected that several will be approved by the Food and Drug Administration within the next 1 to 2 years.
BAYLOR SAMMONS CANCER CENTER TUMOR REGISTRY
From 1994 to 2003, the tumor registry at Baylor University Medical Center at Dallas recorded 700 patients with RCC (424 men and 276 women); most patients were diagnosed in the fifth and sixth decades of life (Figure 1) . The demographics and distribution of these cases compare with national data. Clear-cell carcinoma was the most common histologic type (Figure 2 ). Survival regardless of treatment type compares favorably with historical data of patients diagnosed with RCC nationally (Figure 3) .
The majority of patients (435) received surgical resection, nephrectomy or partial nephrectomy. Additional therapy-hormonal therapy, chemotherapy, immunotherapy, and radiation therapy alone or in combination-was administered in 48 cases and was most influenced by the stage of cancer at diagnosis and the time period in which the diagnosis occurred. Between 1994 and 1999, patients with stage IV RCC received various forms of systemic therapy (chemotherapy, radiation therapy, and hormonal therapy) irrespective of histologic type. In contrast, between 2000 and 2003, patients with non-clear-cell histologies were more likely not to be treated with systemic therapy. This shift parallels the global recognition that patients with non-clear-cell cancers do not benefit from traditional immunotherapy (interferon and/or interleukin-2) and chemotherapy (2) . At present, there are three large, single-institution databases of RCC patients from which outcome comparisons can be made (University of California Los Angeles, Cleveland Clinic Founa b dation, and Memorial Sloan-Kettering Cancer Center). When separated by stage at diagnosis, the survival of cases registered at Baylor is similar to that reported by the University of California Los Angeles (34) (Figure 4 ). In addition, the survival by treatment (chemotherapy or immunotherapy) for advanced/metastatic RCC cases compares favorably with the survival from a 670-patient database at Memorial Sloan-Kettering Cancer Center (35) (Figure 5 ). In an attempt to facilitate the development of prognostic factors that may influence treatment and outcome, an international working group has formed a large database of more than 4000 patients with advanced RCC. This database is not yet accessible.
RENAL CELL CANCER CENTER
The Baylor Sammons Cancer Center has developed a multidisciplinary Renal Cell Cancer Center consisting of a dedicated genitourinary medical oncologist, urologic oncologist, and research staff. RCC patients at Baylor have access to the latest advancements in the treatment of all stages of this disease, including clinical trials. At present, the Baylor Sammons Renal Cell Cancer Center is a leading accruer to two major phase III trials evaluating novel agents for the treatment of metastatic disease, both of which will likely impact the treatment of this cancer. Through ongoing collaboration with physicians at other nationally recognized RCC centers, our patients are assured of access to the latest medical breakthroughs now and in the future. 
